Selective alterations of extracellular brain amino acids in relation to function in experimental portal-systemic encephalopathy: results of an in vivo microdialysis study.
Portal-systemic encephalopathy (PSE) is characterized by neuropsychiatric symptoms progressing through stupor and coma. Previous studies in human autopsy tissue and in experimental animal models of PSE suggest that alterations in levels of brain amino acids may play a role in the pathogenesis of PSE. To assess this possibility, levels of amino acids were measured using in vivo cerebral microdialysis in frontal cortex of portacaval-shunted rats administered ammonium acetate (3.85 mmol/kg, i.p.) to precipitate severe PSE. Sham-operated rats served as controls. Portacaval shunting resulted in significant increases of levels of extracellular glutamine (threefold, p < 0.001), alanine (38%, p < 0.01), aspartate (44%, p < 0.05), phenylalanine (170%, p < 0.001), tyrosine (140%, p < 0.001), tryptophan (63%, p < 0.001), leucine (75%, p < 0.001), and serine (60%, p < 0.001). Administration of ammonium acetate to sham-operated animals led to a significant increase in extracellular glutamine and taurine content, but this response was absent in shunted rats. The lack of taurine release into extracellular fluid following ammonium acetate administration in portacaval-shunted rats could relate to the phenomenon of brain edema in these animals. Ammonium acetate administration resulted in significant increases in the extracellular concentrations of phenylalanine and tyrosine in both sham-operated and portacaval-shunted rats. Severe PSE was not accompanied by significant increases in extracellular fluid concentrations of glutamate, aspartate, GABA, tryptophan, leucine, or serine, suggesting that increased spontaneous release of these amino acids in cerebral cortex is not implicated in the pathogenesis of hepatic coma.